[Effect of structural changes in thyroxine-binding globulin on its biological activity and immunochemical properties].
Using spectroscopic, electrophoretic and microcalorimetric techniques, the changes in the spatial structure of human thyroxine-binding globulin (TBG) induced by exposure of protein solutions to high temperatures (45-90 degrees C) and low pH (2.5-6.0) were studied. Simultaneously the biological activity and immunoreactivity of TBG samples were measured. The structural changes were manifested at 52 degrees C or at pH 4.0 and were then aggravated with a rise in temperature or a decrease of pH. The circular dichroism spectra showed that the molecular ellipticity had a maximum decrease (by 10%) at 218-222 nm. In fluorescence spectra excitable at 280 nm the band half-width increased by 4-6 nm; their intensity decreased by 30-40%, whereas the position of the maxima did not change significantly. After addition of an equimolar amount of thyroxine to inactivated TBG the protein fluorescence was quenched by 25-40%. The electrophoregrams of treated preparations contained additional protein bands possessing no biological activity, whose mobility was less than that of native TBG. Microcalorimetric assays of native TBG revealed a thermoabsorption peak with a maximum at 62.5 degrees C and a half-width of 7.1 degrees C. The thermodynamic parameters of melting of TBG spatial structure were consistent with a model of a two-domain structure of the molecule. The biological activity and immunoreactivity of TBG showed a coordinated decrease with a rise in the degree of protein denaturation, However, the formation of TBG complex with antibodies did not screen the thyroxine-binding center of TBG and did not alter its affinity. Possible mechanisms of structural transition of TBG and its effect on the biological properties of TBG are discussed.